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Tr-fAT WHICH JS C?LAIMED IS: 

1 . A method for forming an ohmic contact to silicon carbide (12) for a 
semico-nductor device^ the method comprising: 

implanting at room temperature a selected dopant material into a surface of a 
silicon carbide substrate (12) tbei-eby forming a layer (16) on tlie silicon carbide 
substrate having an increufied concentration of dopant material; 

annealing the implanted silicon carbide substrate a first time; 

growing at least one epitaxial layer of a compound other than SiC that 
dissociates below the dissociation temperature at SiC (14) on the silicon carbide 
substrate opposite the huplanted surface; 

depositing a layer of metal (18) on the implanted sur^ce of the silicon carbide 
substrate (12); and thereafter 

annealing the metal (18) and the implanted silicon carbide substrate (12, 16) a 
second time at a temperature below that at which significant degradation of the 
compoimd forming the epitaxial layer (14) would occur, but high enough to form an 
ohmic contact between the implanted silicon carbide (12, 1 6) and the deposited metal, 

2. A method according to claim 1 wherein the step of growing the epitaxial 
layer (14) on the silicon carbide substrate (12) precedes the first annealing of the 
implanted silicon carbide substrate (12). 

3. A method according to claim 1 wherein the step of growing the epitaxial 
layer (14) on the silicon carbide substrate (12) follows the first aimealing of the 
implanted silicon carbide substrate (12). 

4. A method according to claim 1 wherein the selected dopant material is 
selected from tlie group consisting of nitrogen, alirminum, arsenic, phosphorous, 
boron and gallium. 

5. A method according to claim 1 wherein the first annealing the implanted 
silicon carbide substrate (1 2, 16) occurs at a temperature above lOOff^ to 1300'C 
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6. A method according to claim 1 wherein the metal (18) is selected from the 
group comprising nickel, palladium, platinum, aluminum and titanium- 

7. A method according to claim 1 wherein the step of annealing the silicon 
carbide substrate (12) and the deposited metal (18) occurs at a temperature helow 

8. A semiconductor device (10) comprising: 

a semiconductor substrate (] 2) having a first surface and a second surface and 
a first conductivity type; 

at least one epitaxial layer (14) on said first surface of said semiconductor 
substrate (12), said epitaxial layer formed of a material with a dissociation 
temperature below that of the semiconductor substrate; ^ 

a zone (16) of increased carrier concentration in said semiconductor substrate 
(12) and extending from said second surface of said semiconductor material toward 
said first surface; and 

a layer of metal (IB) deposited on said secoiui surface of said semiconductor 
substrates (12) that forms an ohmic contact at the interface (20) of said metal and said 
zone (16) of increased carrier concenti-ation. 

9. A semiconductor device according to claim 8 wherein the semiconductor 
substrate (12) is silicon carbide, 

1 0. A semiconductor device according to claim 8 wherein the implanted 
dopant material is selected from the group consisting of nitrogen, aluminum, arsenic, 
phosphorous, boron and gallium. 

n . A semiconductor device according to claim 9 wherein the initial carrier 
concentration in the silicon carbide is between 1x1 0^^ to 1x10^*^ cm■^ 

12. A semiconductor device according to claim 1 1 wherein the carrier 
concentration in the zone of increased carrier concentration (16) is between 1x10*^ 
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and 1x10^*^ cm'^ and ie greater than tlie initial carrier concentration in the silicon 
carbide. 



1 3, A semiconductor device according to claim B \vherein said epitaxial layers 
5 (14) are selected from the group consisting of gallium nitride; aluminum gallium 

nitride; indium gallium nitride; and oxides of silicon, gallimn, aluminum and indium. 

14. A semiconductor device according to claim 9 wherein said metal (1 8) is 
selected from the group comprising nickel, palladium, platinum, aluminum and 

10 titanium. 



15. A semiconductor device (10) comprising: 

a silicon carbide substrate (1 2) liaving a first surface and a second surface and 
an initial concentration of dopant imparting an initial conductivity type; 
1 5 at least one epitaxial layer (1 4) on said first surface of silicon carbide suhstrste 

(12); 

a zone of increased carrier concentration (16) in said silicon carbide substrate 
(12) and extending from said second surface of said silicon carbide substrate (12) 
toward said first siirface, s£ud zone of dopant material (16) being characterized by a 
20 concentration of dopant tliat progressively decreases from said second surface toward 
said fyst surface; and 

a nickel ohmic contact (18) on said second siuface of said silicon carbide 
substrate (12), 

25 16, A Bemicondiictor device according to claim 15 wherein the implanted 

dopant material is selected from the groxip consisting of nitrogen^ aluminum, arsenic, 
phosphorous, boron and galliiun. 



17. A semiconductor device according to claim 15 wherein the initial canrier 
30 concentration in tlie silicon carbide is between 1x10^^ to 1x10^^ cm'^. 
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1 8. A semiconductoT device according to claim 1 7 wherein the carrier 
concentration in the zone of increased carrier concentration is between IxlO" and 
IxlO" cm'' and is greater than the mitial carrier concentration in the silicon carbide. 

5 19. A semiconductor device according to claim 15 wherein said epitaxial 

layers (14) are selected from the group consisting of gallium nitride; aluminum 
gallium nitride; indium gallium nitride; and oxides of silicon, gallium, aluminum and 
indium- 



10 20. A semiconductor device according lo claim 1 5 wherein the semiconductor 

device is a vertical device. 



REPLACEMENT SHEET 

AMENDED SHEET 



